Response of airway smooth muscle cells to TGF-beta 1: effects on growth and synthesis of glycosaminoglycans.
Transforming growth factor-beta (TGF-beta) is formed in the airways and may have a role in airway remodeling in asthma. We have studied the effects of TGF-beta on bovine airway smooth muscle cells (BASMC) in vitro. Thymidine incorporation by BASMC was inhibited after a 24-h incubation with TGF-beta 1. In contrast, thymidine incorporation by BASMC was stimulated (35.1 +/- 11.2%) after a 48-h incubation with 1 ng/ml TGF-beta 1. Cell number was also increased (25.9 +/- 7.6%) after a 72-h incubation with 3 ng/ml TGF-beta 1. TGF-beta 1 also increased cell size at 72 h, with a 24.3 +/- 6.2% increase in cell, diameter. Increases in BASMC size were accompanied by increased [3H]proline incorporation into cell protein. In cells from any individual animal, there was a strong inverse correlation (r = -0.97) between changes in cell number and cell size. In cells from some animals, the main effect of TGF-beta 1 was to promote an increase in cell number, whereas in others the predominant effect was cell hypertrophy. In contrast epidermal growth factor (EGF) led to an increase in thymidine incorporation and cell number in all preparations but did not increase cell size. TGF-beta 1 also promoted secretion of glycosaminoglycans into culture medium by BASMC with a preferential increase in hyaluronan secretion (4.5-fold) after 24 h. Latent TGF-beta (0.89 +/- 0.06 ng/ml) was also detected in conditioned medium from cultured BASMC, and TGF-beta 1 expression was demonstrated with RNA extracts from BASMC. Varying degrees of both smooth muscle cell hypertrophy and hyperplasia occur in asthma. These results obtained with airway smooth muscle cells indicate that TGF-beta could play a role in the structural changes seen in asthma.